The Temperature Field
The thermal analog of a dislocation is a temperature field which exhibits a constant discontinuity along the half-line x 2 = 0, xt >0 in Cartesian coordinates x x , x 2 , x z , i.e., r(^,0 + ) = 0; x x >0 (1) 7T&c,,0-)=r 0 ; *!>0 (2) and which involves no net source at the origin. A related isotropic Green's function was introduced by Dundurs and Department of Mechanical Engineering and Applied Mechanics, University of Michigan, Ann Arbor, MI 48109.
Manuscript received by ASME Applied Mechanics Division, August 8, 1986; final revision September 27, 1987. Comninou (1979a) , who described it as a "heat vortex," so we shall retain this terminology here.
The temperature distribution, T, must satisfy the heat conduction equation 
(5) where z, denotes the complex conjugate x x + fx 2 . The heat flux is
In particular, on the plane x 2 = 0 we have
4 Particular Thermoelastic Solution Following Clements (1973), we can develop a particular solution of the equilibrium equation in the form r, = / 3/l+T0 a (12) and c iJkh Py are the elastic constants and the stresstemperature coefficients, respectively. From equation (10) we have where
The stress components cr,-, can be obtained by substituting for u k , Thorn equations (8) and (9) into the constitutive relation giving (Clements, 1973) , where
The temperature distribution of equation (5) can be expressed in the form of equation (9) by defining A = T Q /4-wi and
This function is continuous everywhere except on the real axis x 2 = 0, x x >0 and hence u k , <7, y are continuous except on this line. We can, therefore, regard equation (17) as defining an appropriate particular solution for the temperature distribution (5), provided we make a cut on the real axis. The stresses <jjj and displacements u k then have different values on each side of the cut, the corresponding expressions being 4in °^-(j«: 1 logx 1 -A: 1 );
where
It follows that there is a discontinuity in displacement 
(23) (Stroh, 1958) , where
From these equations we note that the stress discontinuity, Affy, is constant across the cut x 2 =0, jq >0, but the discontinuity in displacement varies linearly with x x . These discontinuities are unacceptable if the Green's function is to be used for the solution of problems involving one or more closed cracks in an infinite medium. We, therefore, seek a corrective isothermal solution for the cut plane which when superposed on the particular thermoelastic solution will restore continuity of stress and displacement across the cut.
The Isothermal Wedge Problem
The infinite body with a cut on the positive x t axis constitutes an infinite 360 deg wedge, defined by 0<d<2%, r>0 in polar coordinates (see Fig. 1 ). The corrective solution is required to satisfy boundary conditions which are equal and opposite to equations (23) and (24).
To solve this problem, we make use of the solution due to Stroh (1958) The stress components a,-, are defined in terms of the function
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For the 360 deg wedge with uniform tractions on the faces, we take.
where D a is a set of three complex constants which can be chosen to satisfy the six boundary conditions. Substituting into equations (25) and (30), we find
We conclude that this solution will cancel the discontinuity of equations (23) and (24) provided D a satisfies the equations
Transactions of the ASME Stroh (1958, p. 628) , and equation (40) can be proven using a similar procedure.
The Thermoelastic Green's Function
The required thermoelastic Green's function can now be obtained by superposing the particular solution of Section 4 and the corrective solution of Section 5. In particular, we find that the stress on the plane x 2 = 0 is given by
•fl«) + E(- 
More general thermoelastic stress fields can be constructed by distributing Green's functions of the above form with an appropriate weight function. This method is particularly useful for representing the perturbation in the thermoelastic stress field in an infinite plane due to a closed crack. Green's functions are distributed along the line of the crack and the boundary conditions lead to integral equations for the unknown weight function. The problem of a plane crack in an infinite anisotropic plane is considered in a companion paper (Sturla and Barber, 1987) .
